Molecular characteristics of granulosa and cumulus cells and oocyte competence in Nelore cows with low and high numbers of antral follicles.
The aims of this study were to investigate whether the number of antral follicles (AF) in the ovaries of Nelore cows is influenced with the developmental competence of oocytes to reach the blastocyst stage and to quantify the mRNA abundance of genes associated with folliculogenesis and oogenesis in granulosa and cumulus cells. A total of 168 cows were distributed into two experimental groups according to the number of AF, low (≤31) and high AF (≥92), which were determined based on the mean number of AF (61.14) ± SD (30.43). Granulosa and cumulus cells were used to assess the mRNA expression of 16 genes. Cumulus cells from cows with low AF had higher mRNA expression of genes involved in meiosis resumption (NPR-2, NPR-3) and cumulus cell expansion (FGF10), as well as a transcription factor involved in the regulation of oocyte maturation and cell proliferation (STAT3). Conversely, granulosa cells from females with high AF had higher expression of PGR and AMHR2a, which are involved in meiosis resumption and cumulus cell expansion. Cumulus-oocyte complexes (COCs) were collected from 356 cows with low and high AF populations to evaluate embryo development. Cleavage and blastocyst rates did not differ between the groups. In conclusion, our findings revealed that genes involved in folliculogenesis and oogenesis are differently expressed in cumulus and granulosa cells of cows having low and high numbers of AF. These molecular differences suggest that the regulation of oocyte maturation, meiotic resumption and cumulus expansion may be influenced by the number of AFs. However, the variations in gene expression were not associated with in vitro oocyte developmental competence to reach the blastocyst stage, which confirms that oocytes from Nelore cows with low and high numbers of AF are similarly able to mature, regulate the fertilization process and support pre-implantation embryo development.